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n.Dodecane-1.Decanol-1.Dodecanol
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Isobaric vapor-liquid equilibria for ternary and each corresponding
binaries of the system n.Dodecane-1.Decanol-1.Dodecanol at 15 mbar
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Abstract— Both Vapor-liquid equilibrium data and boiling temperature have been measured for ternary
and each corresponding binaries of n.dodecane-1l.decanol-1.dodecanol mixture under constant pressure
of 15 mbar. Measured vapor-liquid equilibrium data were correlated with the conventional g& model ; Ma-
rgules, van Laar, Wilson, NRTL and UNIQUAC equations. Binary equilibrium data were thermodynamica-
lly tested by Redlich-Kister integral method and ternary data were also qualitatively checked by two
point consistency test, suggested by McDermott-Ellis. Among the binary VLE data, only the system n.do-
decane-l.decanol has minimum boiling azeotrope.

1. M 2

Aol A A% hFoE dstel o Re A9 Uz

A2 AP ST B sl TA A2
dFHe ae} 4 Fade]l o Z[EH] & A
23 gus A $209 27 IRLAL 08T A
AL Azt Hdck AW Ad=EE A
G720 &b B T CppBM, AdANY 22 F
A& AP % g B gel ol Fjh 2ol
#+E AYdslaE Cp-1s TEY o2, 2F3¢ F2
g 2EAL o] 2t RS P4 A 235}
ARBaAe ARz Adstod et 2eht ol F &

308

29 Ao A= =Hglomw, 21 A3} n-wepde] 43
2o o) PAEe IF dFLAE U8R T A
FA e ARGAAA ] A7 2 A4s =HgH.

N-ste}sie] Abshul-gAlele 2§ 42ZE3 ¢4 v
u-g n-ghetd 2 onjge) AE Fo] ¥AEE EEE
ez o5 A% a7 Fashd Hv, o] Az
1€ AANAE F5shs A A g gleiM At
uke F AR B EAE, A AF 545 944
F2F AR A HAT.

weba 23 42 ¢ AxE 3% n-metde JA 4

fit



n.Dodecane-1.Decanol-1.Dodecanol AtAIE-A] 9 7} o) AE-A)2] 15 mbar A& 7|33 309

tgo 2 AAsEE ERES AEEAE Z4E -
dodecane-1-decanol-1.dodecanolA] &332 F 24 &
2 sle] A 1224 140C F2oAMe] 7 ol EA =
el A3 wlolelPE A4 & wl glon, B A=
7)1 43} Hakol E Ao £¥EE recirculating still®E-
o] 8-t ¢ Al AR EFEC HE AHEA R T
o] A EA 9 7Ny Ho|e}E 15 mbar A% =73}
A4 &, AAsH

239 7194 3y diojeke ¢f BTt AAg
A& ¥.7]9) ) Margules”, van Laar®, Wilson®, NRTL'?,
UNIQUAC® Ao slste] XA ngkos], 2
] XA A1l sle], o]AdEAl] sl Red-
lich-Kister2] A E#¥123} ALY R-A o) o 3] 4= McDer-
mott-Ellis®] c}HdEAE $3 two point consistency
test] el 2J3te] Zb7h 23 dlojele) AHAE HE
shsich.

2. Ol eiE

Z AT slollA 7)Ao 2] FUIAE A
e o) FrHAE Aede AR A & 9 33 po-
ynting factor= 1ef] H23}A H 22 carboxylic acid2}
7o) 743t dimerization$ Zhe EFEA7F ohddt A
DY 733 7| G Y AE A4’ 4 gleps,

Y: P:XiYi | @

%713t A4tele Antoine 4 Q)8 AH&slgier
FTE AT v #Ade &£ 2d A& o] & 4
(39 ZA§524 Nelder-Mead W22 4334
o},

log P°=A—B/(C+t(T)) @)

OF: 2(1 - Yca]c./Yexp.)Zssr (3)

ARty A4 P& 9% Redlich-Kistero] =
E ol j7 A3} McDermott-Ellis®] two point consi-
stency testA]-2 7+ 4] (4), (5)9} Zt)

[} ey ax=0 ©

g (Xii— Xip)(loryi—logyi)=0 )
3. 4 3

3.1. AlIR

A# ) 2143 ndodecane, 1.decanol, 1.dodecanol-&

Table 1. Gas chromatographic analysis conditions.
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Table 2. Antoine constants of each chemicals (mm Hg).

Chemicals Molecular Antoine constants Range
form A B C ()

n.dodecane Ci2Ha 6.97117 1627.714 180.521 126-271

1.decanol CioH2:0 8.37130 2667.440 247.057 70-231

1.dodecanol CH20 8.70042 3047,590 256.916 91-259

Table 3. Experimental VLE data and boiling temperatures of the system n.dodecane-l.decanol at 15 mbar.

T(C) Xy Y, T(C) X Y. T(C) Xy Y:
114.85 0.0256 0.1382 104.40 0.1998 0.5889 96.35 0.6327 0.8304
112.75 0.0467 0.2407 103.10 0.2423 0.6350 95.10 0.7736 0.8661
110.90 0.0702 0.3329 100.90 0.3207 0.7011 94.40 0.8714 0.9056
109.10 0.0982 0.4046 99.45 0.4029 0.7536 94.55 0.9166 0.9251
107.35 0.1262 0.4837 98.50 0.4857 0.7891 95.75 0.9814 0.9798
106.10 0.1559 0.5349 96.80 0.5709 0.8158

Table 4. Experimental VLE data and boiling temperatures of the system n.dodecane-l.dodecanol at 15 mbar.
T(C) X, Y, T(C) Xy Y. T(C) Xy Y,

13520 002610 0.30840 112.00 0.2557 0.8655 99.90 0.6460 0.9605
132.80 0.04100 0.37730 110.35 0.2755 0.8727 99.15 0.7002 0.9646
131.80 0.04910 0.43360 108.65 0.3150 0.8893 98.00 0.7677 0.9706
128.25 0.06980 0.53830 106.40 0.3676 0.9082 96.70 0.8477 0.9765
124.45 0.09710 0.63270 105.80 04164 0.9171 97.45 0.8677 0.9792
122.40 0.11500 0.69270 104.40 04532 0.9291 97.30 0.8962 0.9821
119.60 0.13890 0.76060 103.10 0.4964 0.9411 97.20 0.9068 0.9837
116.70 0.18150 0.80660 101.80 0.5504 0.9518 96.50 0.9523 0.9894
11345 0.22360 0.85220 100.55 06153 0.9585 96.60 0.9674 0.9920""

Table 5. Experimental VLE data and beiling temperatures of the system 1.decancl-1.dodecanol at 15 mbar.

T(C) X, Y. T(C) Xy Y. T(C) Xy Y.
137.45 0.1214 0.3268 126.00 0.5164 0.7886 122.00 0.7216 0.9072
133.70 0.2320 0.5144 125.90 0.5417 0.8062 120.00 0.8366 0.9522
129.85 0.3396 0.6448 124.65 0.5636 0.8269 118.20 0.9492 0.9861
126.60 04715 0.7604

Table 6. The best fitted model parameters to each binaries and the mean deviation of AY.

System Constant Ay Ay Mean deviation
in AY
n.dodecane-1.decanol Wilson —174.5216 1448.7794 0.0138
n.dodecane-1.dodecanol UNIQUAC —793.6367 —475.4344 0.0143
1.decanol-1.dodecanol Margules —0.3014 —0.1014 0.0180
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Table 7. Experimental VLE data and fitted parameters of ternary system n.dodecane-1.decanol-1.dodecanol at

15 mbar.
Constant Wilson AY NRTL AY
1] Ay A; Ay Ay Q1
12 —226.399 6839.211 0.0166 1872.112 —541.683 0.130 0.0174
13 —463.334 4604.763 7647.422 —420.481 0.264
23 —759.528 2339.843 —99.763 —117.640 0.218
Experimental data
T(C) X, X Y, Y. Dap
122.35 0.0671 0.2578 0.4360 0.3300
—0.00004
121.00 0.0862 0.2277 0.5110 0.2670 '
0.00139
120.50 0.1078 0.1163 0.6140 0.1380
0.00034
119.50 0.1092 0.1756 0.5870 0.1960
0.00025
118.80 0.1326 0.0973 0.6690 0.1050
0.00018
118.40 0.0809 0.3720 0.4580 0.3890
0.00516
117.10 0.1490 0.1055 0.7000 0.1040
0.00219
116.70 0.0807 04793 0.4350 0.4560
0.00385
115.30 0.1619 0.1155 0.7130 0.1080
0.00138
114.10 0.0959 0.5676 0.4510 0.4760
0.00681
112.15 0.1981 0.1274 0.7620 0.1010
0.00058
110.25 0.2310 0.1379 0.7850 0.0990
0.00076
109.00 0.2561 0.1496 0.7930 0.1020
—0.00028
107.30 0.2896 0.1626 0.8140 0.1000
—0.00106
105.90 0.3175 0.1728 0.8310 0.1010
0.00128
103.55 0.3604 0.1940 0.8420 0.1030
—0.00136
103.20 0.3772 0.2176 0.8410 0.1140
0.00007
103.00 0.3683 0.2448 0.8290 0.1280
0.00601
101.20 0.4309 0.2753 0.8330 0.1340
0.00209
99.60 0.4893 0.3128 0.8350 0.1440
0.00067
98.45 0.5467 0.3318 0.8380 0.1500
0.00215
97.30 0.5900 0.3501 0.8380 0.1560
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Fig. 1. Vapor-Liquid equilibrium compositions for systems of n.Decanol, n.Dodecane-1.Dodecane-1.Dodecanol and

1.Decanol-1.Dodecanol at 15 mbar.
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Fig. 2. Boiling point diagrams for systems of n-Dodecane-1.Decanol, n.Dodecane-1.Dodecannol, and 1.Decanol-

1.Dodecanol at 15 mbar.
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Fig. 3. Vapor-liquid equilibrium compositions of the
system n-dodecane-1.Decanol-1.Dodecanol at 15 mbar.
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AB,C : Constants of the Antoine equation
A; : Parameter used in Margules, van Laar, Will-
son, NRTL, UNIQUAC equation
g . Interaction parameter in the NRTL equa-
tion

OF  : Objective function

P . Total pressure

P . Vapor pressure of pure component i

t : Temperature (C)

; . Interaction parameter in UNIQUAC equa-
tion

X : Liquid phase mole fraction of component i

Xa > Liquid phase molde fraction of component

i at data point a

Y . Vapor phase mole fraction of component i

Greek letters

Qi . Nonrandomness parameter

Yi . Activity coefficient of commponent i

Yia . Activity coefficient of component i at point a

A : Interaction parameter in Wilson equation
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